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Introduction
In the past decades, working hours have been reduced in many countries, often with the idea that a reduction of working time per worker would increase the number of employed workers. However, empirical studies find little if any support for positive employment effects of working hours reduction. For Germany, Hunt (1999) finds no positive employment effects of the gradual working time reduction that occurred in the 1980s and 1990s. Andrews et al. (2005) also find no evidence of positive employment effects of working hours reduction in Germany. For France, Crépon and Kramarz (2002) study the 1982 reduction of the workweek in France from 40 to 39 hours finding that it didn't create jobs but increased unemployment. Estevão and Sá (2008) study the further reduction of the workweek in France from 39 to 35 hours in [2000] [2001] [2002] . They find an increase in labor turnover but no effect on aggregate employment. Skuterud (2007) presents an analysis of the Canadian province of Quebec where the standard workweek was gradually reduced from 44 to 40 hours concluding that the policy failed to raise employment. Varejão (2005) investigates the effects of a 1996 working time reduction in Portugal finding that firms' reaction to the policy is affected by the presence of minimum wage earners and the use of overtime hours.
In addition to the country studies Kapteyn et al. (2004) analyze cross-country differences in actual working hours which they interpret as work-sharing assuming that the reductions in actual working hours are driven by changes in standard hours.
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They find that work-sharing has a significant positive long-run effect on the wage rate and a positive but insignificant long-run effect on employment.
This paper investigates the effects of a working time reduction in Portugal. December 1, 1996 Portugal introduced a new law on working hours which gradually reduced the standard workweek from 44 hours to 40 hours.
2 Our contribution of this paper to the literature on working hours reduction is twofold. First, we present a more detailed analysis of potential effects. In order to assess the working hours re-duction policy we analyze its effects on normal hours of work, overtime hours, hourly wages, monthly earnings and the probability of job loss. Second, we use matched worker-firm data which allow us to study the effects of working hours reduction taking firm effects into account.
The set-up of this paper is as follows. In section 2 we discuss the nature of the working hours reduction in Portugal as well as our data. Section 3 presents the empirical analysis. Section 4 concludes.
Working hours in Portugal 2.1 The working hours reduction
In Portugal, the 1990s was a decade with unemployment rates that were low, about 3-4%-points below the EU-15 average. Initially unemployment rates increased somewhat to a maximum of about 7% in the mid 1990s, to decrease to 4% in the late 1990s. Portugal has a highly regulated and centralized labor market, with minimum wages, strong employment protection, and collective bargaining widely applied (Cardoso (2006) ).
December 1, 1996 a new law was introduced with the aim of gradually reducing the standard workweek from 44 to 40 hours. The law was not passed as a tool to create jobs and reduce unemployment but it was introduced because the newlyelected government wanted to speed up convergence of the traditionally long hours of work in Portugal to the European average (Varejão (2005) ).
The new law implied a reduction of working hours in two steps. 
Our data
In our analysis we use a longitudinal data set matching firms and workers in the Until 1993 data were collected in March, from 1994 onwards data collection occurred in October. Because of the change in month of data collection we use data from 1994 onwards.
3 QP includes detailed information on the personal characteristics of each worker and firm. Our analysis focuses on workers who are full-time wage earners, i.e.
workers working more than 35 hours per week. 4 We dropped individuals with missing information on normal hours of work and monthly earnings. The period before the introduction of the working hours covers October 1994 to October 1996. According to the way the law was implemented, the impact of the law is expected to take more 3 We exploit a 10% random sample using the Stata sampling procedure "sample2". This procedure allows the creation of a random sample by clusters of observations. Once an individual is randomly chosen all observations of this individual are sampled. Thus a sample with the original panel characteristics of the population is created. 4 The main reason is that workers working less than 35 hours may have a different attachment to the labor market.
4 than a year to completely take effect. We consider the situation in October 1997
to represent the short term effects of the December 1996 change in law, while the situation in October 1998 is assumed to represent the long term effects.
Our main variables are defined as follows. Normal hours are defined as the hours worked during a normal week. This measure excludes irregular or unusual overtime, work for premium pay, regular pay, or no pay at all, and by unusual absence or rest.
Overtime hours are defined as the time worked in addition to the hours worked during normal periods of work, having a higher hourly wage rate than the normal rate. 3 Empirical analysis 3.1 Stylized facts Table 1 shows that in the period October 1994-1996 on average 22% of the Portuguese workers had a normal workweek between 40 and 42 hours, while 30% had a workweek of more than 42 hours. So, half of the Portuguese workers was affected by the reduction in working hours. By October 1997 the percentage of workers working more than 40 hours decreased to 38 and by October 1998 only 9% of the workers worked more than 40 hours. 6 The histograms in figures 1 and 2 show the 5 QP collects information on both normal and overtime hours collected in the reference month and a posteriori we transformed them into the week reference. 6 Note that formally in October 1998 all workers had to have a workweek of at most 40 hours;
The explanation of us finding that 9% of workers is working more than 40 hours per week is twofold. First, the transformation of monthly to weekly hours information may introduce some 5 distribution of usual and total workers hours before and after the introduction of the new working hours law. Clearly, the fraction of workers working more than 40 hours clearly decreased and almost disappeared after 1997. The law concerning the reduction of the workweek was introduced sudden and unexpected. Thus, the impact of the law can be analyzed as if it was a "natural experiment". In our analysis we assume that the workers working 35-40 hours per week in October 1996 are the control group, i.e. these workers are not directly affected by the reduction of working hours. The workers working more than 40 hours are affected by the policy change. Because the working hours reduction was implemented in two steps that affected the hours categories 40-42 and above 42 differently we distinguish two treatment groups accordingly. Table 2 6 between both treatment groups and the control group we get a first impression of the effects of the change in mandatory working hours. These differences in differences are shown in panel d. Clearly the policy change did not have a large effect on the probability of job loss, but there were clear and sizeable effects on the distributions of working hours.
Parameter estimates
As indicated before, we analyze the impact of the reduction of the workweek as if the policy change resembles a natural experiment. The treatment groups consist of all individuals who worked more than 40 hours in October 1996, either 40-42 or 42+.
The control group consists of workers who worked 35-40 hours in October 1996.
To establish the effects of the working week reduction we estimate the following equations using QP data from October 1994 -October 1998:
where ∆y, the dependent variable, represents changes in normal hours, overtime hours, hourly wages, monthly wages and employment status for individual i in the Both categories are defined on the basis of the situation in October 1996, just before the introduction of the working time reduction. Finally, β is a vector of parameters, the δ's are also parameters while is an error term.
Assuming that the general calendar time effects are represented by the calendar year dummies and assuming that the time-invariant work hours-specific effects are represented by the working hours categories, the interaction terms represent the treatment effects. Our main interest concerns the short-run treatment effects represented by δ 1 and δ 2 , and the long-run effects represented by δ 3 and δ 4 . The relevant parameter estimates are presented in Table 3 .
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As expected normal hours go down substantially. Overtime hours increase in the first year, but in the second year they are approximately constant. Apparently, the initial reduction of normal working hours is partly compensated by an increase in overtime hours although this effect is small. Hourly wages for workers affected increase, leaving monthly earnings approximately constant. Somewhat surprisingly the affected workers in the category 40-42 hours have a lower probability to lose their job than non-affected workers. This may be explained by the flexibility that firms could use on this group of workers.
So far, we only considered individual direct effects of the policy change ignoring firm effects. However, it may be that the effects are influenced by the firm share of workers that worked more than 40 hours per week. Firms that had many workers who were potentially affected may have responded different from firms that only had a few affected workers. To investigate this possibility we add to equation (1) a number of interaction terms:
where n represents the share of workers in the firm in worker i that worked more than 40 hours in October 1996. To the extent that the ω's differ from zero the composition of the workforce affects the treatment effect. The ζ parameters represent the effects of the working hours reduction on workers who themselves were not directly affected.
These effects originate from spillover effects because the position of a worker in a firm with many affected workers is different from the position of a worker in a firm with few affected workers.
Looking first in Table 4 to the effect on the affected workers we see that the firm's share of affected workers does not affect the number of normal hours affected workers do in October 96-97 but in October 97-98 it decreases significantly the number of hours the 42+ hours group does. The firm's share of affected workers decreases the hourly wage of affected workers in October 96-97 but it increases it in October 97-98. Affected workers have a lower probability of loosing their job if the firm has a large share of affected workers both in October 96-97 and October 97-98.
Other important parameters of interest concern the ζ's representing the short run and long run effects of the firm's share of affected workers on workers not directly affected by the working hours reduction. As shown, those non-directly affected workers were nevertheless affected significantly. Non-affected workers increase the number of hours they work if the proportion of affected workers in the firm is large.
Non-affected workers have a bigger probability of loosing their job if the firm has a large share of affected workers.
As shown in Table 4 ω 1 and ω 2 are often insignificantly different from zero indicating that in the short run the composition of the workforce is not very important.
However, since the other ω-parameters often differ significantly from zero, in the long-run the treatment effect is influenced by the workforce composition. Table 5 gives an idea of the size of the firm effects by presenting treatment effects calculated on the basis of the parameter estimates of Table 4 . From these calculations we draw two conclusions. First, the treatment effects are bigger -in absolute terms -for workers who worked more than 42 hours per week, with one exception, the employment effect. Workers in the category 40-42 hours are less likely to lose their job than workers working fewer or more hours. Our second conclusion concerns the firm effects. Most of the treatment effects do not depend on the share of workers working 40 hours or more. Apparently, the firm effects are significant but quantitatively not very important. The only exception concerns the long term effects on employment. Somewhat surprisingly, the employment effects are more favorable the higher the share of workers working more than 40 hours. Our interpretation of this phenomenon is that there are negative spillover effects affecting the employment of workers that worked less than 40 hours per week.
Conclusions
The reduction of working hours in Portugal was mandated by law in 1996. Its objectives was to reduce the workweek from 44 to 40 hours and to increase flexibility. The change in law was not intended as an instrument to increase employment through work-sharing. The reduction of working hours from 44 to 40 directly affected about half of all workers in Portugal since they were working more than 40 hours per week prior to the introduction of the law. The law was introduced in a sudden and unexpected way, which allowed us to establish its effects as if it was a "natural" experiment.
Our main findings are as follows. Initially, the reduction of working hours was compensated by the use of overtime. Hourly wages of the affected workers increased, reducing their monthly wage only slightly. Workers in the category 40-42 hours were less likely to lose their job. We also find that workers who themselves are not directly affected by the working hours reduction experience effects if they are in a firm with many workers that were affected. ∆ 1994-1996 1997 1998 1994/6-97 1997- , working hours dummies for categories 40-42 hours and more than 42 hours, the firm share of workers affected by the policy change (n i ), industry (10 categories), region (7 categories), education (8 categories), wage (5 categories)(not included in the wage and earnings regressions), size of firm (4 categories) and tenure. The population includes all full-time workers in the private sector working between 35 and 50 hours. absolute t-statistics based on robust standard errors in parentheses; the F -statistic concerns a comparison of the estimation results in this table and the previous table (Table 3) ; a **/* indicates that the coefficient is different from zero at a 5%/10% level of significance. 1994-1996 1997-2000 
